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& What's the Point? | 1. What is consciousness?

Has this ever happened to you? You're watching a movie wich friends or
family late at night, and no matter how hard you fight it, you simply
cannot keep your eyes open. Or perhaps you've waged a similar struggle
while reading a textbook (but cerrtainly nort your psychology text) late ac
night. You fight it, bur soon you nod off—sleep wins again.

You don't stand much of a chance in the tiredness battle; vircually
every night, sleep wins. And when you do stay up later than you
should, the effects are often obvious. The day a 10-page term paper is
due, I can easily spot those who, having waited uncil the last minuce,
spent most of the previous night at a keyboard. Fighting the “nods,”

heads bobbing downward, they suddenly jerk uprighr after a brief trip
| never-never land.

-

Bored Senseless or Sleep-
Deprived? This student has
clearly lost any struggle ro
stay awake,
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To nod off is to remporarily lose waking consciousness, of AWare- Sleep and Sle ep De ficit
niess of yourself and your environment. Depriving youtself of sieep alcers
your body's narural thyzhms, making it difficult to maintain normal, ’ 3. What are the costs to vour bodv when ]
waking consciousaess. Indeed, your body has sevesal naturally occurring enough sleep? y y you don't get

chythms affecting wakefulness-and sleep. .
¥ £ Live to be 90, and you will have spent roughly 30 years of your life with

your eyes closed, mostly oblivious to your surroundings. Ironically, few
of us know much at all about the gentle tyranc that drives us to bed

Body Rhythms eazhbnidght% We may know even less about what happens to our mind
, . and body if we don’t get the sleep we need. The research on sleep depri-
Z.n “LCI')]VeVrgO your body’s natural rhythms differ from one vation, however, could nor be clearer: =
ano {

® Lack of sleep decreases the levels of hormones necessary for

i I An e-mail ritled “Reliably Predict Your Mood for Free” once caught my proper immune system functioning. Sleep deprivation also in-
{l | [ eye. Closer investigation showed the predictions were anything but r?Ii- ; creases levels of the stress hormone cortisol vfhich P
able, and certainly not free. This advertisement pitched somethm_g linked to the damage of brain cells responsible for learning and
called a “biothychm chare,” which was 2 good example of 2 pseudosci- deTBE e roRlsAGHE 1997) g
entific claim—an assertion that attempes to &ppear scientific bur is not e Citi i )

. R 3 iting the number of road deaths related to truck drivers and
r.eally based on sc1ence..The e-r.nall guaranteed that affer Idf_y'ped f“ the others who fall asleep while driving, the National Transporta-
time and dace of my birth, their chart could accurately predict my good tion Safety Board (1995) consid d’ ; f . ansp
and bad days, my illnesses and accidents, and even the days when I safety problefn s (ﬁﬁ;:;gm;e;oa;lgu; _akllbxfger

ibili i . Figure 20.1, which dramati-
should gamble. (Gullibility level was not predicted.) cally illuscrares the effect of one hout of lost slecp, suppores

Researchers have found that pseudoscientific biorhychm charts are
useless (Hines, 1998). Researchers who have drawn random samples

from regular users of these charts could nor produce replicable results— PR -
irricability, suppression of cancer-fighting immune cells, and

» consciousness Awareness of meaning thar if you recreate the same test, under the same conditicns, _
yourself and your environment. rhe resules will vary. Your body does, however, have real biological 1;’;9“9‘;‘“1'3 aging (Dement, 1999; Horne, 1989; Spiegel & others,

rhythms, which affect physiological processes such as body tempera-

this position.

® Sleep debr contributes to hypertension, impaired concentration,

7=

I
| | "y » pseudoscientific claim Any : % ! .
] LA S8 assercion that is not based on ture, blood pressure, and the effectivensss of medicines. These rhychms
0t 1] i science, even though in some fall into three main categories: >
;e circumstances, attempts age ’,’/_ - ..\
il T R made to appear scientific. » Circadian rhythms occur approximately once during a 24-hour B |
! | i i d dies in Latin mean “about” and “day,” respec- frequen
[ » biological rhythms Periodic period (circe an p 5 A 4 N P Y 3,800 |- Less sleep,
| I ' physiological fluctuations tively). The sleep-wake cycle is an example of 2 circadia moe
[ rhythm. | t
ircadi KAY- . . 2700 |
! | | ' ;;ch::ﬁ; ﬁ:;z:‘rie;::s o Ultradian rhythms occur more than once 2 day. The most studied ‘ 4.200 TR
| (for example, of temperature ultradian thythm is the way we cycle through various stages of fowee secionss: |
| | li and wakefulness) that occur sleep each night. (You'll read more abour these stages very shortly) 2,600 4008 — ——
i | oximately every 24 hours. .
l i ! PP yevey o Infradian rhythms take place less than once 2 day. They may :
| » ultradian (ul-TRAY-dee-un) occur once a month, as with a woman’s menstrual cycle (see 2500 |~ — PN - 3En — —— -4 | Fiaure 20.1 Sori
| thythms Biological thychms Thinking Critically: Infradian Rhythms and PMS, pages 9 -1 Spring
I chac occur more than once ) .. . . ; Forward, Fall Back? Compare
K each day, 380-381), or once a season, as with a bear’s winter hibernation- 2,400 l—— - S50 ! the frequency of accidents on
' ) spring time change . Fall ti
: ‘ We are aware of some of these thythms as we eycle through chem, (hour sleep lost) all time change | the Mondays before and after
(hour sleep gained) I
L » infradian (in-FRAY.dee-un) but most run on auropilor, rarely generating & sscond thought. An uf” i i e e S
LBl rhythms Biological chythms R Pt i y8 g Sht ut Monday before time change | saving time in the spring. In
! i derstanding of your body’s natural rhychms may help you get more © & Monday after time change J the fall, the opposite trend
| l I that occur once a month or g oLy ¥ - g / PP
' | once a season. of your day—and night. —_—————_,———— T appeared (National Transpor-
| | tation Safety Board, 1995).
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Infradian Rhythms
and PMS

Controversy surrounds the concept of I{MS_. or
"premenscrual syndrome.” Over the objection of
psychologists, PMDD (premenstrual E:!ysp_honc dis-
arder) was added ro che list of porential disorders
(requiring further study) listed in the buc‘k that
thousands of health-care officials use to dingnose
menral illness. To understand why psychologists
objected, you need to know a bit more about PMS
and infradian rhychms.

A woman's menstrual cycle is, on average, a
28-day infradian cycle. During chis cycle, Fhe
woman's uterine wall is preparing for possible
pregnancy. If conception does not occur, the ucer-
ine wall sloughs off its rhickened lining and the
cycle searts again, Do emotional or intellectual
changes accompany chese physical chsnger:?
Tradition says “yes,” bur psychologists dum_g re-
search in this area give us reasons to reconsider
this assumption.

Several scudies (for example, Gallant & others,
1991; Hardie, 1997; McFarlane & others, 1988;
Slade, 1984) have gathered data by polling women
shour cheir psychological and physical hea!:h, To
avoid biasing the resules, the researchers did not
tell the women why they were gathering the data.
They asked each womian for a single day's dasa, and

reports

—— negative — neutral

._Menstrual Ovulatory Premenstrual

Menstrual phase

reports reports

Figura 20.2 PMS or Normal Variation? Men's anl.-l ) x
women's moods Auctuate ac abour the same mte curng
any given motith, However, the moogds recalled b'\.' }
women do not march the actual moods reported ‘;:.1}‘; ;
by-day during the month (McFarland & ochers, 1989} _.; .\‘:

; Cr oL a
Wich the evidence mounting against late nights, you'd think that

ing li i i nrum-
movement toward turning lights out earlier would gain mome

Wrong. Teenagers are getting almost two hours %ess sleep now tharll;reer}j
did 70 years ago, before the days of all-night drive-throughs, the e o
net, and late-night TV channels (Maas, 1998). Four out of five ;E/Lillli -
are “dangerously sleep deprived,” according to sleep researcher
Dement (1999). Dement states, “The brain keeps an accur.
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| Figure 20.3 Actual Mood Versus Perceived Mood This
| graph shows that women's recalled moads do nor reflect

the zctnal moods chey reported during the menstrual

later they ascerrained the corresponding day of the

] woman's menstrual cycle. Some of che researchers
- compared their resules with data from men and

data from women in other cultures. The fndings
were remarkably consistent:

Gender differences in mood are nonexistent
(Figure 20.2). In one study (McFarlane & oth-
ers, 1988), women and men report the same
number of actual mood swings each month,
although women later recalled having more
mood swings (McFarland & ochers, 1989).

The menstrual cycle has liccle effect on acrual
mood (Figure 20.3) (McFarland & others, 1989),
There is no reliable relationship between the men-
strual cycle and memory, creativicy, exam scores,
problem solving, or work efficiency (Golub, 1992).
From a cultural standpoint, the idea of a pre-
menstrual set of symproms is a uniquely
Western phenomenon (Parlee, 1994).

® Women complaining of PMS and given a pla-
cebo (inactive pill) reporc just as much relief as
those given an actual drug (Richardson, 1993).

These findings are out of sync with our tradi-
tional assumptions. Perhaps the definition of PMS
can offer some insighr. Checklists for PMS include
sadness, irritability, headaches, insomnia, and
lechargy. Doesn’t everybody at some time or anoth-
er experience these symproms? Does that mean we
all have PMS? Or could it mean chat we need ro

reconsider PMS altogether?

fleep debe,” which helps explain why many high schaal studencs sleep

Hordlessly until noon on weekends if allowed, He marrer-of-facely adds

that, piven che damage improper rest inflices on your brain, a large sleep

“makes you stupid." Are you getring the sleep you reed? To find
- Mt answer the questions in Table 20.1, page 382, Most teens need nine
am it fours sizep each night. If you need an alarm to incerrupe the sleep your
ate count = SO0y 5till wants, you're not getti ng enough.

» William Dement (1928—
Sleep researcher who coined
the term REM.

)
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TABLE 20.1 ARE YOU SLEEP DEPRIVED? \

i if you are
nces of sleeping fess than they should. To see i -
:;f:;:.lh Tﬁx g:iang in that group, answer the following true-false questions:

FALSE

Cornell Univarsity psychiologist James Maas reports that most college students
TRUE
|

1. I need an alarm clock in order to wake up at the
appropriate time. '

It's a struggle for me to get out of bed in the
morning. )
Weekday mornings | hit the snooze bar several times |
to get more sleep. ] i
| feel tired, irritable, and stressed out during the
week. ‘

| have trouble concentrating and remembering.

| feel slow with critical thinking, problem solving,
and being creative.

1 often fall asleep watching TV. .

| often fall asleep in boring meetings or lectures or in
warm rooms.

| often fall asleep after heavy meals.

10. 1 often fall asleep while relaxing after dinner. )

11. 1 often fall asleep within five minutes of getting into
C bed.

| 12. | often feel drowsy while driving.

13. | often sleep extra hours on weekend mornings.

14. | often need a nap to get through the day.

15. | have dark circles around my eyes.

N

w

&

o

@

©

If you answered “true” to three or more items, you pr_ubably ?1’:5:‘::18 :ge;l:‘ng
enough sleep, To determine your sleep needs, M:aas r:.:nn;ma i ‘.megﬁ!nd
*go 1o bed 15 minutss earlier than usual every night for t ekn —
continue this practice by adding 15 more minutes e-ach wee —:m;lw ;‘«H o
wake without an alarm clock and feel alert all day.” (Quiz reprind ol
permission from James B. Maas, Power sleep: The reuo.fun;:zary 'ﬂf

that prepares your mind and body for peak performance [New A
HarperCollins, 1999].) :

Why We Sleep
’ 4. How do we benefit from sleeping?

’ A
What causes us to sleep? One hundred years ago, Russlan ph}'slcr{;?;
Ivan Pavlov belisved sleep resulted from what he called “massive 15 o
tion.” Others suggested thar neurons disconnected from one anoths

£,
causing us to "“drift off.” Though we have come 4 long way technolof

382 Chapter 9 B States of Consciousness

TStored,

cally since the days of Pavlov, we still have no complete answer to this
question. Bur scientists have gathered some partial answers by looking
at the brain and nervous system.

The conrrol center for the 24-hour rhythm of sleep appears to be the
brain's Aypasbalamus. You have a sort of sensor in your hypothalamus,
which moniters changes in light and dack, Perceiving certain key
changes in light level, your hypachalamus sends neurclogical messages
to parts of your brain and body, initiacing the changes thar will pur you
to sleep. These physiological changes often involve the incresse or de-
crease of bormanes (chemical messengers) in your bloodscream.

One such hormone, melatonin, has been linked to regulation
of the sleep-wake cycle (Haimov & Lavie, 1996). Wake up in the
morning, turn on the light or open the curtains, and the melatonin
levels that built up while you slepe will scarc to drop again. Your
melatonin levels will continue to drop until the nexr rime you turn
out the lights, close your eyes, and go to sleep. Soms peaple with in-
somnia respond faverably to medically controlled amounts of mela-
ronin supplements.

So, we know something about ssw we go to sleep, bur why do we
need to sleep? Why can't we simply stay up, day after day, doing the
things we want to do? Two possible answers to these quesrions revolve
around the concepts of preseriation and restorarion,

If you've ever walked through your home in the dack without
turning on lights and crashed into something, you can understand
how sleep might help keep us safe. Such night-time crashes must
have been even more common for our ancestors, who lived in caves
and on cliffs. Traveling or hunting at night (well before the inven-
tion of the flashlight) was treacherous, and perhaps those who at-
tempred it did not survive long enough to reproduce and pass along
their genes. Sleep provides protection from nighreime's dangers, at
least for daycime mammals like us. The sleep cycles of other animals
have adapted in different ways, depending on such factors as abilicy
to hide, species-specific habirs, and need for nourishment (Webb,
1983), Bars, for example, sleep 20 hours a day. Cats sleep 15, but
tlephants drift off for only 3 to 4 hours. The
adapration theory holds that we sleep at times of

the night or day that maximize our safery and
Survival.

Another prominent theory suggests thac sleep is
"storative, allowing us to recuperate from the
SYeryday wedr and tear we put ourselves through.
Mar brain and bedy remain active while we sleep.

¢ may undergo a rebuilding Process, as tissues are
memories are consolidated, and things
fttied on the previous day are rearganized.

> melatonin A hormone thar
helps regulare daily biological
rhychms.

Sleep Command Center The
hypothalamus, colored red in
this MRI brain scan photo-
graph, sends messages to
other parcs of che brain, say-
ing “Time to sleep.”
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Nap Time? Could you sleep
with electrodes attached to
your face and head? Sleep re-
search participants must and
do adapr o this inconve-

nience.

Figure 20.4 Measuring
Sleep Sleep researchers use {

Sleep Stages, REM, and Dreaming

The Stages of Sleep
’ 5. What are the four stages of nondreaming sleep?

The slesp-wake cycle itself is circadian, but weall have a 90-minute .f_drr:,—
dian chythm eyeling throughout our night's sleep. During the ?O-mlni.ur
cycle, two types of sleep oceur, in a series of Fegular. sepeating stages
How do we know this? Because sleep researchers hmfe mieasured the brain
waves, eye movements, and muscle tension of sleeping people. The chal-
lenges in gathering sleep data are twofold:

1. The person whom you're studying must be asleep.

2. The person must also agree to have a minimum of five elec'trodes
glued to his or her head (Figure 20.4)! The electrodes, which are

connected to an elecrroencephalograph (EEG), are collecting
brain wave measurements
(not delivering shocks!), so

— ; c
3 the procedure is painless.

"~ Left eye movements

Fortunaely, thousands of volun-
teers have submitted to sleeping
under observation with elec-
trodes on. Would you volunceer
to be a participant in a sleep

study? For a few minutes, let’s

Right eye movements

EMG (muscle tension)
Peilfan

EEG (brain waves)

. | -
electrodes to measure brain //7 T P :
waves, eye movements, and E / suppl(:is; you would. Here’s what
muscle tension while we \ S would happen. ‘
o e = As you try to relax, drift-

changes in these measure-
ments to label che diﬁ‘ere{]t
stages of sleep and dreaming,.

384

ing from wakefulness to

sleep, your brain waves cycle more and more slowly. As you nod ox_‘f f(ln'
the benefir of science, you will cycle through four stfiges of relat_lve y
quiet sleep before you go into a more active dreaming state (Figure

o HOSE ALL THAT TIME ==
i [Cnenenans D w
i o i 2
o i ;
i i
% ; i, gyt 2 i

Will move back
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20.5). You will not be able to
tell the exact moment you L
enter Stage 1, bur a sleep re-
searcher, noticing your slowed
breathing and irregular brain
waves, could accurately point
o these first moments of
sleep, which rarely last longer
than five minutes (Figure
20.6). It would be easy to
awaken you from this stage,

| 3

oy
« Alpha waves
Stage 1 sleep

Stage 2 sleep

Spindle (burst of activity)
Stage 3 sleep

and if we did, you'd probably Stage 4 sleep

insist you had not been sleep-

ing. You may also report that

you had fantastic, dreamlike « Delta waves p
sensations, such as falling. REM sleep

But lec’s imagine that we
did not awaken you. As you
exit Stage 1, your brain
waves cycle more slowly, and you slide into the deeper sleep of Stage
2, Lictle brain wave bursts called spindles characterize this stage.
The first time you enter Stage 2, your stay lasts 20 minutes. Over the
course of the night, you will
spend up to half of your en- . sl
tite time asleep in this stage. PRI

About 30 minutes after
vou fall asleep, your brain
waves begin to slow way down as you drop into Stager 5 and 4. These
two stages, idenrified by the increasing percentage of large, slow defta
wae cycles per second, rogether are called sfoe-ware slezp, or delta
sleep. Your brain waves slow down to less than one cycle per second
in delta sleep, compared with the 15 or so cycles per second you expe-
fenced just after you closed your eyes. The first rime you travel
through this. ulteadian cycle, vour rejuvenating delea slesp will last
tbour 30 minutes.

Sleep

REM Sleep

. 6. Why is REM sleep sometimes called
“paradoxical” sleep?

UP to this point, you've been cycling down through cthe four stages of
NREM sleep, or non—rapid eye movemenr sleep. Afeer you reach Stage 4,
HoUr brain waves will begin to pick up a lirtle speed and srrengeh. You
up through Stages 3, 2, and 1, and chen you will enter

Eye movement phase

)
S e T

Figure 20.5 Brain Waves
and Sleep Stages Brain
waves slow down as we
cycle into che deeper
stages of sleep.

N 4y 4. [
AL LA A AR

Figure 20.6 Entering
the Land of Nod You
wouldn'e be able to say
precisely when you fell
asleep last night, buca
sleep researcher charting
your brain waves could
pinpoinc che time very
accurarely.

g

T b

1second

» electroencephalograph (EEG)
A machine that amplifies and
records waves of electrical activ-
ity thac sweep across the brain’s
surface. Electrodes placed on
the scalp measure these waves.

» spindles Bursts of brain-
wave activity chat characrerize
Stage 2 of N-REM sleep.

» delta sleep Scages 3 and 4
of N-REM sleep, characterized
by large, slow delta waves;
delta sleep is minimal during
the last four hours of sleep.

» N-REM sleep (non-rapid eye
movement sleep) The period
of sleep in which sleep Srages
1 through 4 occur; noc charac-
terized by eye movemenc or
vivid dreams.
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» REM sleep Rapid eye move-
menc sleep; 2 recurring sleep
srage during which vivid
dreams commonly occur. Also
known as paradoxical sleep, be-
cause muscles are relaxed bur
other body systems are active.

Figure 20.7 A Good Night's
sleep We cycle through sleep
stages all night. The graph on
the left shows that as we
sleep, we cycle down ino
desper stages of sleep and
back up, where we enter REM
cleep. The graph o the right
shows how REM sleep in-
creases as the night wears on,

your first period of rapid eye movement sleep, or REM sleep, a eype of
sleep in which your eyes move rapidly under your closed lids, and you
dream vividly. Your initial REM period will not last long, and after it
ends, the cycle will seart again from Stage 1. This 90-minute ulcradian
rhythm conrinues all nighe, though delea sleep drops our of the cycle
afeer the second or third time through. The last four hours of sleep, as-
suming you gee the eight to nine hours you're supposed to, are precty
much spent alternating berween Stage 2 and REM (Figure 20.7).

REM sleep is very different from any N-REM sleep stage. During
REM sleep, your brain parterns more closely resemble those of relaxed
wakefulness than any of the other sleep stages. Nor only do theeyes dart
about under closed eyelids, but also the pulse quickens and breathing
becomes fascer and irregular, Blood flows into the genirals at a rate
faster than it can be removed. Bur despite all this internal activity, the
electrode measuring muscle tension in your chin would show a flac line
on the EEG, because you are, in essence, temporarily paralyzed during
REM sleep. Your brainstem blocks messages from your motor Cortex,
the brain structure that controls your movements. This is why REM
sleep is sometimes called paradoxical sleep: Internally, your bedy is
aroused; externally, you're the picture of calm, and hard to awaken.

What's going on in our brains to produce all that internal activiry?
We're dreaming. Over 80 percent of people awakened during REM sleep
report that the wak-up call interrupted a dream. REM sleep consumes
about 25 percent of your nightly sleep, which means that you spend 100
minutes each night dreaming, whether you remember a second of it or
not. This holds true for everyone. We @// dream every night of our lives.

RBM periods get
longer as night
progresses | R ———_—— |

Iz |
S -

Sleep 1 | T .
stages | | | Minutes I | |
of Staged 25 ————"T"T | T _
| | | and REM |
. 2| : |
1 | 1 | 20 ¢
; | ] = |
| P =i -
! 3 I | ? i
| | | |
1L | | ’ T
L | | |
* =T | | | |
Stage 4 occurs 5= =
early in the night | | | |
Lo | | | | L1 ~ |
0 1% ga pd gh st ogh  7h Bt 15t ond 3d ghosM gth 7th g

Hours asleep

Hours asleep
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Why Do We Dream?

7. What are three modern explanations
of dreaming?

There are several theories of why we dream. Sigmund Freud concribuced
psychology's eatliest dream cheory. In his book The Interpretation of
Dreams, published over a cenrury ago, Freud wrote thar dreams were the
key to gnderstanding our inner conflicts. He believed that dreamns were
expressions of wish fulfillment, and that most dreams could be “traced
back through analysis to erotic wishes.” Modern theories of dreami

offer at least three more plausible explanarions: e

¢ Information-processing Dreams serve an imporrant memory-
related function by sorting and sifting through the day's experi-
ences and tying up loose ends. Research shows REM sleep facilitaces
memory storage, and the amount of REM sleep increases following
stressful times (McGrath & Cohen, 1978; Palumbo, 1978).

® P.bysiologiml function Neural activity during REM sleep pro-
vides periodic stimulation for our brains. Infants, whose brains
are developing ar a fantastic rate, spend significantly more time
than t.heir adulc counterparts do in REM sleep (Figure 20.8)
The discovery thar the pituitary gland secretes a growth hor-
mone during delra sleep supports this theory. Weren't we always
told as young children, “If you don't get your sleep, it will stunt
your growth”? The growth hormone secreted while we sleep sug-
gests we should have listened to this advice.

24—

Average

Marked drop in

12 it

’ |
REM sleep

==

Non-REM sleep
i i
|

2 34 513 1418 19-30
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days mos met  yrs yis s, yrs yrs. yr-s45 )?r?
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Figure 20.8 Sleep and
Age Sleep parterns change
as we grow older (Snyder &
Scort, 1972)
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e Activation-synthesis Rather than ascribing Insomnia
any physiological or memory-related status to

Who among us has never spent a restless nighe, tossing and rurning,
dreams, this theory suggests thac dreams are

unable to ger the sleep we so desperately desire? Thoughts of raking an

simply the mind's attempt to make sense oue important exam, anticipation of a special trip, or distress broughr on by
| of random neural firing in the various regions concern for a loved one all carry the potential to block the sleep we'd
1 : ing” brain. That is, the brain’s at- like to have. Fortunately for most, difficulty in gerring to sleep is a rare
| of the “sleeping . t ¥ g g p
i tempr to interpret random neural activity event. For those less fortunate, who suffer insomnis, gerring o sleep or
during sleep creates a dream. staying asleep can be a real nighemare,
| - mals who experience REM Oral medications for insomnia may actually worsen the problem.
) We are not ‘che only :.a.mml;i g wao ali are actually Sleeping pills can be addictive, and they inhibic or suppress REM sleep,
il sleep. We don't know if otuel' ?an from sheep to leaving the sleep-hungry petson feeling even worse than before. Alcohol
; having dreams, but nearly a;‘;\i = eriods while also suppresses REM sleep: those who have a drink at bedtime to “help
afl | walruses, show measurable | : A JLIFS’[ how do chey me sleep” will find the cure to be worse than the disease.
il | hooked up toan EEG during s Ieep. %) Such evidence Stanley Coren's (1996) research sheds some interesting light on
it keep the elgctroci.es on the ?Er;/[sef' = - insomaia. After collecting EEG dara on those who complained abour
;|_ | l suggests a b1°1°gl‘cal need ford IS eef}.leir sleep has insomnia and those who did nat, he asked both groups to estimate
1 T""‘ s thar people don't feel reslte u}r: essﬁmll allowed 1o how long it taok ro ger to sleep. Insomnia complainers estimared
e contained REM periods. A so;‘w en i . ywe cend to ehat it ook them rwice as long to ger to sleep than it actyally did,
31 i sleep after 2 Rerde(])afI\ileelp ep::;::??h;n follswing Further, they dramarically miscalculated the smounr of time they
| dive straight into Slecp ) slepe, estimaring chey'd slepe half che time they acrually had. Per-
i behavior Pty 2 =y S 8 ; sl :
The Meaning of Dreams? the normal cycle. Further, REM does not occur in ﬁzlh,1 whc;se lezmiu haps we should keep this ressarch in mind the next time we think we
il Marc Chagall’s paincing | (unlike mammals) is governed more by instincc and less by & haven’t slept much the nighr before. It’s a lot easier to remember, and
Bl e and the Village captures what L . : i cessing model. The truch behind dreams, ; : .’ ’
Il | L d can look like ro the supporting the information-pro 4 . d biclogical exaggerate, the times during the night when we were awake than che
: ..Ho“‘-"" :lre:::': colorful, confusing,  once discovered, will surely encompass both psychological and biologica times we were asleep!
4 and possibly filled with explanarions. Still, chere are several things you can do to increase the quality of
il | ;I- meaning. your sleep:
fa .
N Sleep Disorders and Sleep Problems * Do not consume.caffe.mated beverages or foods after 3:00 P.M.
s -«—* Skip that soda with dinner, and turn away from lare-night
i | ’ 8. What are some common sleep disorders, and what chocolare snacks.
- —— et N « - .
|'["" are their consequences? » Get up ar the same time every morning. Sleeping late.on
il | Not everyone follows the normal sleep patterns we've been discussing- w_eekends can mike it diﬁficul: to ger o sleep on Sun?ay
il Some people experience serious sleep disruptions or problems related t0 aighe, leaving you extra rired on Monday morring. Naps can
I | sleep, such as insomnia, sleep apnea, and narcolepsy. have the same effect: You may not be able to fall asleep at your
i | ’ normal bedeime.
| ¢ Avoid nighrtime activities thar rile you up. Video games, argu-
ments, or a 10-mile run righe before accempting to sleep? Not a
| ' I ) good idea.
| Cat Nap The cacin

N-REM sleep (left) is
| sleeping comforeably. On
‘ | entering REM sleep, the

Try not to sweat it when you can’t ger to sleep. Remember
that it's normal to rake 15 minutes or more to fall asleep at

] A night. Besides, sleeping poorly for one night won't cause a
cat’s brain stops sending & pig p < f '8 ¢ oy

| the signals to the muscles

; z » insomnia Recurring prob-
| areat Iharm. and often you'll be able to sieep becter the follow- lems in falling meepirp stay-
that let the car hold its ‘ng night, ing asleep

e head off the floor.
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Sleeping Aid Those with
sleep apnea can tum to this
Continuous Positive Airway
Pressure (CPAP) machine (and
others like ic) o help them
get the sleep they need.

» sleep apnea A sleep disor-
der characterized by remporary
cessations of breaching during
sleep and consequent momen-
rary reawakenings.

» narcolepsy A sleep disorder
characterized by unconcrol-
lable sleep atcacks. The suffer-
er lapses directly inco REM
sleep, often ar inopportune
times.

Sleep Apnea

Losing one night's sleep may hot cause significant da.mage bur sleep
apnea—a disorder characterized by repeared awakenings throughou
the night as a resulc of not being able o btfa:hcn—‘can leave you es-
hausted. A person wich sleep apnea is a loud snorer who stops breathing
at the peak of a heavy, inhaled snore. Breathing may cease ﬁ_:;r s lrm:g s
a minute. The only way che pérson can breathe again is © briefly
awaken, which may happen more than 400 times a night. Apnea suffel_--
ers (usually male, overweight, and over 40) experience dreadful sleepi-
ness even after a full night's sleep, but they may be unaware they are

ing such poor-quality sleep.

havlSnogme of 1;ou a?'e pr:bably thinking, “My dad‘is heavy a.nd snores
like a freight train. Does he have sleep apnea?” I'm not going to ad-
vise you to play sleep diagnostician, but if you have a r.elanve or
friend who fits this profile, you might wanc to find out a little more
about sleep apnea, and perhaps even suggest that the person be
checked for this disorder. Roughly 4 percent of the Populanon suffers
from sleep apnea. The most common trearment ll:lVO].VeS use of a
CPAP (Continuous Positive Airway Pressure) machine, which helps
the person breathe during the night.

Narcolepsy

Can you imagine what ir would be like to sgddeflﬁy fall asiee? h:-
cause something made you laugh, cry, or feel infuriated? Such ”urr- 2
life of a person with narcolepsy (warco mmni_ng- “numbness, nﬁ;‘;
meaning "setzure”), 3 rare disease (seriking 1 in 2000 people) i
runs in families. Those with narcolepsy experience sleep attacks wl'_lﬂn
their nervous systems get aroused, often from a scrong emO_ﬂOO
(Dement, 1978). When an attack occurs, they fall imme'dmtely mt-
REM sleep, often at the most inopportune or dangerous times. Imag
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ine being cur off in craffic, gerring angry at che other driver, and
lapsing into sleep! Forrunately, such incidents are avoidable because
narcolepsy is treatable with prescription drugs. If you don't have nar-
colepsy now, chances are you never will; the onser of this disorder ac-
companies puberty.

Other Sleep Problems

Other sleep-related problems don’t qualify as sleep disorders, buc they
can be very disruptive, nonetheless. The first four on this list typically
occur during N-REM delea sleep (Stages 3 and 4).

® Somnambulism is sleepwalking. Is it dangerous to wake a
sleepwalker? No, but it is difficult to awaken someone who is
walking around with brain waves revving up at 1 cycle per sec-
ond. Is the sleepwalker acting our 2 dream? Again, no. Remem-
ber, most dreams accur during REM sleep, and during char rype
of sleep, we lose our ability to move around.

® Night terrors most often afflict children, who look to all che
world like they are awake and cecrified, even though chey are
sound asleep. The child rarely has any memory of the event when
told abouir it in the morning. Nightmares are dreams, so they
occur during REM sleep, Night terrors are different, They occur
within a few hours of falling asleep, during Scage 4 sleep.

@ Bruxism is teeth grinding that sounds as though two bricks are
being rubbed togerher. Adults with this problem often wear
some kind of tooth guard to keep from wearing away enamel.

® Enuresis is bed werting.

® Myoclonus is a sudden jerking of a body part occurring in Stage 1
or 2. Everyone experiences myoclonus now and then, bur acure

cases can result in daytime symptoms similar to chose accompa-
nying sleep apnea.

Some people appear to get by on as few as
four hours of sleep per night. However, the
Yast majority of these brief sleepers experience
Negative effects on their bodies, such as mem-
oy loss and premarure aging, that we cannot
'Mmmediately see. So, when you're rired and ic’s
Yime to sleep, pay attention to your body. Cut
thar Jase phone call to a friend short, turn off
the TV, and give in to the gencle tyrant char is
Your need for sleep.

» somnambulism
Sleepwalking, which usually
starcs in the deeper stages of
N-REM sleep. The sleepwalk-
er can walk and talk and is
able to see bur rarely has any
memory of the event.

> night terrors A sleep-relaced
problem characterized by high
arousal and an appearance of
being rerrified; unlike nighe-
mares, nighe rerrors occur dur-
ing Stage 4 sleep, wichin 2 or
3 hours of falling asleep, and
are seldom remembered

Is It Dangerous to Awaken a
Sleepwalker? No. It's simply
difficule to awaken someone
whose brain waves are revving
along ar 1 cycle per second.

1 Thet Mo o Celoctiens D002 fpe Digtew g
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“"Wait! Don't! It can be dangerous to wake them!*
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Module 20: Sleep, Dreams, and Body Rhythms

What's the Point?

1. What is consciousness?
Consciousness is awareness of yourself a:nd
your environment. In sleep, we lose waking
consciousness.

Body Rhythms

2. :Iow do your body’s natural rkyshms differ from
one another? '
Our bodies have naturally recurring biolog-
ical rhychms that affect physical processes.
Circadian rhythms, such as the sleep-.wake
cycle, occur approximately once during a
24-hour period. Ultradian rhychms, such as
the sleep stages, occur more than oncea day.
Infradian rhychms, such as bears’ hiberna-
tion, occur once a month or once a season.

Sleep and Sleep Deficit ’
3. Whar are the costs to your body when you don’t

get enough sleep?
About 80 percent of all students get too
lictle sleep, according to William D.eme.nt,
a leading sleep researcher. Sleep deprivation
decreases the levels of hormones Fhat the
body requires for proper functioning, and
increases the level of the stress hormone,

Why We Sleep
4. How do we benefit from sleeping?

Although we know some of the conse-
quences of sleep deprivarion, we don't com-
pletely understand why sleep is necessary or
whar sleep does for our bodies, We do know
that part of the brain, the h}.'porhnlmu_q,
monitors light patcerns and triggers bod_-_ly
changes that make us sleep. The :il:.‘lﬂptat:un
theory siiggests that we sleep ar times thar
help us scay safe, and thac sleep aids sur-
vival. Others believe char sleep lets oue b?d.
ies rebuild tissues, consolidate memories,
and organize thoughts.

Sleep Stages, REM, and Dreaming

S. What are the four stages of nondreaming sleep?
We have two types of sleep, N-REM sleep,
in which we dream very litcle, and REM
sleep, in which we have vivid dﬂ_:ums. The
N-REM porrion of our sleep has four stages
thar repear throughout the night: ;
@ Seage 1, which lasts abour 3 m:nurgs an :
may contain sensations like the feeling o
falling. )

° ScagegZ, characrerized by spindles (little
bursts of brain-wave activity) and

6. Why is REM sleep sometimes called “paradoxi-

cal” slesp?

REM (rapid eye movement) sleep usually
appears after the first full cycle of N-REM
sleep, though it may appear earlier if the
sleeper is seriously sleep-deprived. REM
sleep is the period of sleep in which we
have vivid dreams. The term “paradoxical
sleep” refleces two seemingly contradicrory
and coexistent physical states: internal
arousal (rapid eye movements, high pulse
and breathing rates, and so on), and exter-
nal calm and absence of movement. The
brainstem blocks messages from the motor
cortex during REM sleep, producing cem-
porary paralysis.

- What are three modern explanations of

dreaming?

Sigmund Freud proposed chat all dreams
are the expression of conflicts over eroric
wishes. Modern theories of dreaming pro-
pose instead that dreams perform one or
more of the following functions: processing
information we have collected during wak-
ing periods; stimulating the brain and en-
abling growth; and atcempring to make
sense of random firing of brain cells in a
sort of “connect-the-dots” exercise.

Key Terms

Sleep Disorders and Sleep Problems

8. What are some common sleep disorders, and

what are their consequences?

Insomnia is difficulty gerting to sleep or
staying asleep, ofren because we are preoc-
cupied with some problem or upcoming
event. Medicarions, alcohol, and other
drugs can suppress REM sleep and worsen
insomnia. Sleep apnea is characterized by
loud snoring and repeared short periods in
which breathing stops. Sleep quality is
poor, because these sleepers must briefly
wake up and catch their breath each time
breathing stops. Most people with sleep
apnea are middle-aged, overweight men.
Narcolepsy is the most dramatic sleep dis-
order. A person with narcolepsy falls into
REM sleep with no warning, usually in the
middle of some strongly emorional situa-
tion. Orher more common sleep problems
include sleepwalking (somnambulism),
nighc cerrors, teeth grinding (bruxism),
bed wetting (enuresis), and sudden jerking
movements (myoclonus).

Key People

higher-amplitude waves.

o Stages 3 and 4, which combined are
known as slow wave, or delea, sleep.
Delta slesp diminishes in the secont
of a normal night of sleep.

Consciousness, p. 378 delta sleep, p. 385
N-REM sleep, p. 385
REM sleep, p. 386

insomnia, p. 389

William Dement, p. 380
cortisol, which has been linked ro damaged

brain cells. Sleep deprivation also is associ-
ared with higher risk of accidents, hyper-
rension, concentration problems, and other
health problems.

Pseudosciencific claim, p- 378

| half l)'iological rhythms, p. 378

Gircadian rhychms, p. 378

UWeradian rhychms, p-378

infradian thythms, p. 378
Melatonin, p, 383
el8<:troenc(-:phalograph (EEG), p. 384
*elndley, p. 385

sleep apnea, p. 390

narcolepsy, p. 390
somnambulism, p. 391

nighr rerrors, p. 391
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